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What is Environmental Effects Monitoring



Environmental effects monitoring

The implementation of Pulp and Paper Effluent Regulations (PPER) under the Fisheries Act occurred in
1992, and directs pulp and paper mills to conduct environmental effects monitoring (EEM) as a
condition governing the authority to deposit effluent into receiving waters. EEM is a science-based
performance measurement tool used to evaluate the adequacy of effluent regulation in protecting fish,
fish habitats and the usability of fisheries resources in receiving waters.

EEM studies can include:

· water quality monitoring
· effluent chemical characterization
· effluent sublethal toxicity testing
· biological monitoring in the receiving environment

Water Quality Monitoring - Water samples are collected at representative sample areas to get a
detailed understanding of the variability and determination of the concentrations of the contaminants
within the sampling area. Data is collected over a representative period of time. Written protocols and
standard operating procedures (including quality assurance / quality control [QA/QC] requirements) are
required for all data collection and testing.

Effluent Chemical Characterization - Chemical characterization is the use of analytical techniques and
methods to identify, isolate and/or quantify chemicals or other contaminants in the water, soil or
effluent and to characterize their physical properties.

Sublethal Toxicity Testing - Sublethal toxicity testing is conducted on effluent from the outfall structure
that has potentially the most adverse environmental impact. This testing monitors effluent quality by
measuring survival, growth and/or reproduction endpoints in marine or freshwater plant and
invertebrate organisms in a controlled laboratory environment.

Biological Monitoring Studies - Biological monitoring studies are conducted in three or six-year cycles.
The requirements for each study are dependent on the results of the previous cycle’s results. Biological
monitoring studies to assess effects are described in section 1.3.2.2 and 1.3.2.3. of the PPER and include
a study respecting the fish population to assess effects on fish health, a study respecting the benthic
invertebrate community to assess fish habitat or fish food; and  a study respecting fish tissue dioxins and
furans to assess the human usability of the fisheries resources. To investigate effects, biological
monitoring studies are conducted for the purpose of describing the magnitude and geographic extent of
effects, determining the causes of effects and identifying possible solutions to eliminate effects.

Environmental Effects Monitoring (EEM) studies are conducted to identify potential effects caused by
effluents on fish, fish habitat and use by humans of fish.

The recommended methodologies used are based on generally accepted standards of good scientific
practice and incorporate improvements based on program experience, input from multi-stakeholder
working groups, consultations and external research initiatives responding to EEM needs.



It should be emphasized that the methodologies are considered the most applicable generic designs
available. EEM studies are designed to detect and measure changes in aquatic ecosystems (i.e., receiving
environments). The pulp and paper EEM program is an iterative system of monitoring and interpretation
phases that is used to help assess the effectiveness of environmental management measures, by
evaluating the effects of effluents on fish, fish habitat and the use of fisheries resources by humans. EEM
goes beyond end-of-pipe measurement of chemicals in effluent to examine the effectiveness of
environmental protection measures directly in aquatic ecosystems. Long-term effects are assessed using
regular cyclical monitoring and interpretation phases designed to assess and investigate the impacts on
the same parameters and locations. In this way, both a spatial characterization of potential effects and a
record through time to assess changes in receiving environments are obtained. EEM studies consist of:
sublethal toxicity testing of effluent to monitor effluent quality (PPER section [s.] 29); and biological
monitoring studies in the aquatic receiving environment to determine if mill effluent is having an effect
on fish, fish habitat or the use of fisheries resources.

The first pulp and paper EEM cycle, completed in April 1996, was intended to establish a baseline
against which data from future cycles could be compared, and to provide a preliminary assessment of
whether effects, if any, are evident in the receiving environment. EEM cycles occur every 3-4 years, with
NPNS presently conducting Cycle 8.

Defining and Confirming Effects

The studies for the fish population and benthic invertebrate community components are conducted in
both exposure and reference areas. The exposure area means all fish habitat and waters frequented by
fish that are exposed to effluent, and the reference area means water frequented by fish that are not
exposed to effluent and that has fish habitat that, as far as is practical, is the most similar to that of the
exposure area. Generally, an effect on the fish population or benthic invertebrate community means
that there is a statistical difference between data collected in an exposure area and in a reference area
for a study on the fish population or benthic invertebrate community; or that there is a statistical
difference between data collected from sampling areas within an exposure area where there are
gradually decreasing effluent concentrations. In order to confirm that observed effects are not artifacts
and are mill-related, biological monitoring studies to assess effects are repeated in subsequent three-
year cycles. If the same effect on the fish population, benthic invertebrate community or fish tissue
occurs in studies from consecutive cycles, the effect is considered confirmed.

Steps in Conducting and Reporting Environmental Effects Monitoring Studies

Conducting EEM studies, involves the following key steps: 1. Submit sublethal toxicity testing results to
Environment Canada 2. Submit study design to Environment Canada 3. Conduct biological monitoring
study to Environment Canada 4. Conduct data assessment to Environment Canada 5. Submit
interpretive report to Environment Canada.

Review and acceptance of the Interpretive Report

Environment Canada uses a panel approach. A panel is made up of academics from government,
university and private sector subject matter experts who conduct a peer review of the reports and its
contents. Following the review the panel comments and/or makes recommendations, including requests
addition information and requests for addition information.  The report is not accepted by EC until the
Panel is satisfied that the report meets the requirements of the EEM. New requirements maybe
recommended for next cycles.
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